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Abstract
Purpose: To identify how post-stroke disability outcomes are assessed in studies that examine 
racial/ethnic disparities and to map the identified assessment content to the International 
Classification of Functioning, Disability, and Health (ICF) across the time course of stroke 
recovery.
Methods: We conducted a scoping review of the literature. Articles published between January 
2001 and July 2017 were identified through Scopus, PubMed, CINAHL, and PsycINFO according 
to predefined inclusion and exclusion criteria.
Results: We identified 1791 articles through database and hand-searching strategies. Of the 
articles, 194 met inclusion criteria for full-text review, and 41 met inclusion criteria for study 
inclusion. The included studies used a variety of outcome measures encompassing domains within 
the ICF: body functions, activities, participation, and contextual factors across the time course of 
stroke recovery. We discovered disproportionate representation among racial/ethnic groups in the 
post-stroke disability disparities literature.
Conclusions: A wide variety of assessments are used to examine disparities in post-stroke 
disability across the time course of stroke recovery. Several studies have identified disparities 
through a variety of assessments; however, substantial problems abound from the assessments 
used including inconsistent use of assessments, lacking evidence on the validity of assessments 
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among racial/ethnic groups, and inadequate representation among all racial/ethnic populations 
comprising the US.
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Introduction
Stroke is considered a chronic health condition that contributes to persistent and unmet long-
term needs in the context of the community [1,2]. Adults with stroke often experience 
residual disability, participation limitations, and a range of personal, social, and economic 
hardships [3]. Recent evidence suggests that racial and ethnic minorities in the United States 
(US) are disproportionately affected by stroke and have a greater burden of post-stroke 
disability across the time course of stroke recovery (i.e., pre-stroke, acute, early recovery, 
long-term/community) [4–8]. Although a majority of studies have discovered disparities in 
stroke recovery outcomes among racial/ethnic minorities, inconsistencies in the findings 
exist. Variation in tools used to examine disparities in post-stroke disability may contribute 
to the inconsistent findings reported in the literature. For instance, studies that examine 
disparities in activity limitations across the time course of stroke recovery have 
demonstrated conflicting findings. Burgess et al. [8] describe how disparities in activity 
limitations measured by two different tools, the Barthel Index and modified Rankin Scale, 
have shown a range of findings (i.e., worse outcome, better outcome, and no difference in 
outcome) in racial minorities compared to non-Hispanic whites when examining short- and 
long-term outcomes.
Post-stroke functioning and disability is variable, complex, and may be influenced by 
residual impairments and a range of personal and contextual factors [9]. The World Health 
Organization’s International Classification of Functioning, Disability, and Health (ICF) [10] 
is an internationally accepted framework that provides a common language for individual 
and population-level disability and functioning across the lifespan (Figure 1). The ICF aids 
in the conceptualization of interactions between functioning, activities, participation, and 
contextual influences (i.e., personal and environmental) pertaining to post-stroke disability 
[9]. The framework is built upon the International Classification of Impairments, Disability, 
and Handicaps (ICIDH) [11] which applied different basic principles and terminology but 
had similar aims. For instance, the ICIDH used impairment, disability, and handicap 
terminology which are referred to as body functions and structures, activities, and 
participation in the ICF, respectively. Additionally, the ICF introduced environmental factors 
that comprise the physical, social, and attitudinal environment [12]. Herein, we applied the 
ICF to review the literature on assessments used to examine disparities in post-stroke 
disability among a variety of racial/ethnic minority groups residing in the US.
When studying assessments used to examine disability among persons with stroke, it is 
inherently useful to work within a framework to categorize and classify data [13]. The ICF 
components correspond with functional outcome measures used in stroke recovery research 
and may be particularly useful in understanding disparities in functioning and disability. 
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Furthermore, understanding the variability in assessments used to examine disparities in 
post-stroke disability throughout the literature may provide insight on the validity of 
reported disparities. The objectives of this review are three-fold: (1) identify assessments 
used in racial/ethnic disparities in post-stroke disability literature, (2) use the ICF as a frame 
of reference for mapping the contents of the identified measures, and (3) evaluate the time 
points of measured outcomes and racial/ethnic representation within the identified studies.
Methods
Search strategy
A scoping review of the literature was conducted to identify assessments that address 
domains of the ICF to examine racial/ethnic disparities in the US. We conducted a scoping 
review because it is useful in mapping fundamental concepts and identifying gaps in the 
literature by systematically examining, selecting, and integrating existing research [14]. The 
lead author and the research librarian conducted the initial search within PubMed, Scopus, 
CINAHL, and PsycINFO, and included the following terms MeSH and natural language 
terms: stroke, cerebral vascular disease, transient ischemic attack, outcome, outcome 
measure, outcome assessment, evaluation studies, impact, recovery, rehabilitation, restore, 
regain, resume, continental population groups, population, race, ethnology, ethnic groups, 
African American, Hispanic American, Latino/a, Mexican American, American Indian, 
Native American, Alaskan Native, Asian, ancestry, Pacific Islander, Native Hawaiian, people 
of color, black.
First, titles and abstracts were reviewed for inclusion for full-text review. Two authors 
independently reviewed the articles for inclusion and exclusion for data extraction. The 
authors also engaged in hand-searching which involved searching reference lists of included 
manuscripts and review articles, first author names of included studies, and search with 
terminology in Google Scholar. A dichotomous ‘no’ or ‘maybe’ scoring system for article 
inclusion was used. When reviewer disagreement on inclusion occurred, they convened to 
discuss and reach a consensus on inclusion. Abstracts that did not explicitly state the specific 
outcome measures used were reviewed during the full-text review.
Inclusion and exclusion criteria
Inclusion criteria consisted of the following items: (1) empirical research studies, (2) 
participants reported therein were aged 18 years or older, (3) objectives therein were to 
examine disparities in functional outcomes, and (4) studies were published between January 
2001 and July 2017. Exclusion criteria for publications consisted of the following items: (1) 
did not exclusively focus on stroke, (2) did not focus on racial/ethnic disparities, (3) were 
not conducted at least partially in a US population, (4) described instrument development or 
psychometric analysis only, (5) did not report outcomes related to disability and functioning, 
(6) were not in English language, (7) focused on the stroke caregiver only, (8) ICD-9 codes 
as outcome or disability measure, and/or (9) were dissertation, commentary, blogs, 
conference proceedings, book chapters, case-studies, predictive modeling, or not 
comparative in focus. If literature reviews emerged in our search, we examined the reference 
list, located the publications, and screened for inclusion. Articles published prior to 2001 
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were excluded because the ICF was published in this year and we expect it had a substantial 
impact on how disability and functioning are assessed in the literature. Finally, only 
published articles that compared outcomes among racial/ethnic groups were included. We 
did not include studies that used predictive modeling unless the articles also reported 
differences between groups.
Data extraction and classification
Once all of the publications that met inclusion criteria were identified, we extracted and 
recorded relevant information that matched the aims of this study: outcome measures used, 
assessment content type, racial/ethnic representation, and time points across the time course 
of stroke recovery when outcomes were assessed. The contents of outcome measures used 
within the identified studies were extracted and classified using the ICF browser (http://
apps.who.int/classifications/icfbrowser/). Race/ethnicity were categorized using minimum 
designations for race and ethnicity [15,16]. Time points for assessment across the time 
course of stroke recovery were broadly classified using pre-stroke, acute stroke (including 
hospitalization and rehabilitation), early recovery, and community living/long-term 
outcomes terminology as described by Skolarus and Burke [17]. For purposes of this study, 
early recovery outcomes included assessments administered ≤90 days since the stroke. 
Additionally, if the studies used repeated measures for multiple points in time, we collected 
this information and categorized within both time points.
Results
Literature search
We identified 1791 articles through database and hand-searching strategies. One hundred 
and ninety-four articles met inclusion criteria for full-text review, and 41 met inclusion 
criteria after full-text review. Refer to Figure 2 for detailed depiction of inclusion and 
exclusion criteria application.
Outcome measures
The 41 included studies used a variety of assessments encompassing domains within the 
ICF: body functions, activities, participation, and contextual factors (Table 1). Two activity 
measures were the most frequently used: Functional Independence Measure (FIM) and 
modified Rankin Scale (mRS). Several studies used survey data from national data sources 
(e.g., National Health Interview Survey, Health and Retirement Study) that included self-
report questions about difficulty and capacity with body functions, activities, and 
participation. Additionally, two assessments used in the identified studies examined 
contextual factors. The majority of the assessments identified were only used by a single 
study.
Assessment across the time course of stroke recovery
Assessments for examining disparities in post-stroke disability were assessed across the time 
course of stroke recovery. The assessments were used at all pre-identified time points: pre-
stroke (n = 9), acute stroke (n = 10), early recovery (n = 14), community living/long-term (n 
= 33). Some studies used repeated outcomes at more than one time point across the time 
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course of stroke recovery and this information was collected and reported in Table 1. A 
majority of studies examined racial/ethnic disparities during community living/long-term 
with national data set and survey methodology. Refer to Figure 3.
Racial/ethnic representation
The included studies were comprised of four primary racial/ethnic groups: white (n = 41), 
black or African American (n = 36), Hispanic or Latino (n = 16), and Asian (n = 6).
Although the category of ‘other’ was used for several studies, few articles described the 
racial/ethnic representation in categories labeled as ‘other’. We only factored participants 
described within the ‘other’ categories when the study itself delineated the composition.
Only one study in our review described the ‘other’ as being comprised of American Indian 
or Alaska Native and Native Hawaiian or Pacific Islander (Figure 4).
Discussion
A large number of outcome measures with a varied nature exist to support the assessment of 
disability and functioning across the time course of stroke recovery. The ICF presents a 
conceptual framework to convey the interactive effects that contribute to disability and 
functioning. Although the ICF domains may appear mutually exclusive, they often interact 
to create feedback loops which may be attributed to the complex nature of measuring stroke 
outcomes [82]. For instance, ischemic stroke may cause executive dysfunction and 
subsequent limitations in completing household activities (i.e., cooking and medication 
management) or engaging in work social activities in the community.
We categorized the assessments broadly with the ICF framework and found that most 
research examines disparities in the body functions domain. Although this focus contributes 
to our understanding of disparities in post-stroke disability and functioning, few studies have 
included assessments that examine personal and environmental factors important for 
contextualizing outcome differences. By including assessments that measure domains across 
the ICF, we may gain a more comprehensive understanding of racial/ethnic disparities in 
post-stroke disability.
We discovered a lack of consistency among the assessments used to examine post-stroke 
disability. The most frequently used tools were the FIM, mRS, and self- or proxy-report on 
abilities through national interview surveys. Although self-report type assessments are 
valuable in understanding disability, performance-based measures are inherently important 
when attempting to understand true-to-life disability, particularly among adults with stroke 
[83]. It was not surprising that the FIM appeared most frequently in our search as this tool is 
widely used in practice, particularly in inpatient rehabilitation, as it is a standard instrument 
for the Centers for Medicare and Medicaid Services (CMS). Additionally, the Uniform Data 
System for Medical Rehabilitation (UDSMR) incorporates this tool to examine racial/ethnic 
disparities in stroke outcomes and this may influence the frequency of FIM use [84].
Despite the projected growth in racial/ethnic representation, relatively few outcome 
measures have been validated among racial/ethnic populations that comprise the US [85]. 
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Although some investigators have developed culturally tailored measures or separate 
normative data, this approach is limited in that differences in outcomes may remain 
unexplained and unexamined [85]. However, integrating assessments that are sensitive and 
conceptually relevant to unique cultures may support an enhanced understanding of 
disparities in post-stroke disability [86]. In general, the studies included in our review did 
not describe the validity of the selected instruments among the population of interest. In fact, 
it is possible, that the identified disparities in the literature are perpetuated by the outcome 
measures used. As the US becomes more diverse, it is essential that outcome assessments 
are validated with the same ‘fervor’ as used when examining other psychometric 
characteristics [86].
A striking finding in this review was the lack of representation among specific racial/ethnic 
groups in the US. As expected, we found that most studies have examined disparities in 
African Americans followed by Hispanics or Latinos then Asians. Interestingly, we found 
only one study that examined disparities among two specific populations: American Indian/
Alaska Native and Native Hawaiian/Pacific Islander. Examining disparities in both 
populations is important for several reasons. First, American Indians/Alaska Natives may 
have the highest stroke mortality rates among all US racial/ethnic groups with recent 
corrections of racial misclassification and non-representative sampling [87]. Most of the 
research on both American Indian/Alaska Native and Native Hawaiian/Pacific Islander have 
focused primarily on mortality rates, hospitalization, age, and comorbidity burden/risk. It is 
important to note that although several investigators examine disparities using a single 
population lens, this study aimed to examine outcome measures used with a comparative 
approach and other studies may exist among these populations that are not comparative in 
nature. Nonetheless, it is essential that future studies examine potential disparities in post-
stroke disability and functioning outcomes to support the elimination of health disparities 
among all racial/ethnic populations that comprise the US.
To mitigate disparities in post-stroke disability and functioning, it is crucial to understand 
underlying contributors across the time course of stroke recovery. Skolarus and Burke [17] 
describe four time points where differences in disability may arise: pre-stroke, acute stroke 
period, early stroke recovery period, and the community living/long-term outcome period. 
This is a noteworthy observation as differences in post-stroke disability may be viewed from 
a life course perspective where racial/ethnic differences in pre-stroke functioning and 
disability may have existed prior to the stroke. Additionally, across the time course of stroke 
recovery, outcomes may be influenced by a range of personal and environmental factors 
which are less studied and therefore not well-understood.
The majority of the studies we reviewed examined disparities in community living/long-term 
outcomes. However, we have determined the reasoning for the focus on disability in the 
context of the community is due to the nature of national data sets which are available for 
analysis to researchers. Several of the studies used survey methodology which may capture 
the lived experience post-stroke, but may not be adequate for capturing the complexities 
associated with post-stroke performance. Furthermore, few longitudinal studies have 
examined disparities by integrating performance-based measures that may capture true-to-
life disability in the lived environment. We posit that future studies examining disparities in 
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the context of the community integrate outcome measures that examine real-world 
contributors to disability through performance-based testing and examination of personal 
and environmental factors that may influence post-stroke disability outcomes.
Limitations
Despite a comprehensive search strategy, the primary limitation of this study is that we may 
have missed published articles that met inclusion criteria that did not emerge with our search 
strategy in the databases we selected. Additionally, this review only included studies that 
were comparative in nature and excluded studies that involved predictive modeling and 
qualitative research questions. The decision to limit the review to studies published in the 
US is another limitation; however, we made this decision as we expect that healthcare 
delivery systems likely influence outcome measures to some capacity. Lastly, it is 
noteworthy that some studies used outcome measures as stroke severity indicators and vice 
versa. For this study, we only included articles that explicitly identified each assessment as a 
contributor to overall disability and functioning versus a measure of stroke severity. 
However, this may have impacted our final assessment list and frequencies reported.
Conclusions
In research and practice, a wide variety of assessments can be used to examine post-stroke 
disability across the time course of stroke recovery. Several studies have identified 
disparities in functional outcomes; however, substantial problems abound from the identified 
assessments including a (1) lack of consistency in timing and type of outcome assessed and 
(2) lack of presented evidence of assessment validity among the targeted population. 
Moreover, representation amongst all US racial/ethnic groups, and emphasis on disparities in 
personal and environmental factors that contribute to disability are insufficient to draw 
inference. Additionally, few studies examine disability beyond 12-month outside of self-
reported survey data. Although negative long-term outcomes may be attributed to aging or 
the presence of comorbidities, we urge researchers to further examine long-term disability 
outcomes in persons with stroke to better understand this problem. The key inference from 
this review is that future studies on disparities in post-stroke disability should consider 
integrating consistent use of similar assessments and a comprehensive disability framework 
as the lack of consistency complicates the identification and interpretation of racial/ethnic 
disparities across the time course of stroke recovery.
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IMPLICATIONS FOR REHABILITATION
• An enhanced understanding of racial/ethnic disparities in post-stroke 
disability outcomes is inherently important among rehabilitation practitioners 
who frequently engage with racial/ethnic minority populations across the time 
course of stroke recovery.
• Clinicians should carefully consider the psychometric properties of 
assessment tools to counter potential racial bias.
• Clinicians should be aware that many assessments used in stroke 
rehabilitation lack cultural sensitivity and could result in inaccurate 
assessment findings.
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Figure 1. 
International classification of functioning, disability and health. Note: Reprinted from World 
Health Organization, Geneva, Towards a Common Language for Functioning, Disability, and 
Health ICF, Page 9, Copyright 2002.
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Figure 2. 
Decision making process for study inclusion.
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Figure 3. 
Outcomes measured across the time course of stroke recovery.
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Figure 4. 
Racial/ethnic representation within the included studies.
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